Ciona intestinalis cDNA projects: expressed sequence tag analyses and gene expression profiles during embryogenesis.
Ascidians are primitive chordates. Their fertilized egg develops quickly into a tadpole-type larva, which consists of a small number but distinct types of cells, including those of epidermis, central nervous system with two sensory organs, endoderm and mesenchyme in the trunk, and notochord and muscle in the tail. This configuration of the ascidian tadpole is thought to represent the most simplified and primitive chordate body plan. In addition, the free-swimming and non-feeding larvae metamorphose into sessile and filter-feeding adults. The genome size of Ciona intestinalis is estimated to be about 160 Mb, and the number of genes approximately 15,500. The present Ciona cDNA projects focused on gene expression profiles of fertilized eggs, 32-110-cell stage embryos, tailbud embryos, larvae, and young adults. Expressed sequence tags (ESTs) of the 5'-most end and 3'-most end of more than 3000 clones were determined at each developmental stage, and the clones were categorized into independent clusters using the 3'-end sequences. Nearly 1000 clusters of them were then analyzed in detail of their sequences against a BLASTX search. This analysis demonstrates that, on average, half of the clusters showed proteins with sequence similarities to known proteins and the other half did not show sequence similarities to known proteins. Genes with sequence similarities were further categorized into three major subclasses, depending on their functions. Furthermore, the expression profiles of all of the clusters were analyzed by whole-mount in situ hybridization. This analysis highlights gene expression patterns characteristic to each developmental stage. As a result, the present study provides many new molecular markers for each of the tissues and/or organs that constitutes the Ciona tailbud embryo. This sequence information will be used for further comparative genome studies to explore molecular mechanisms involved in the formation of one of the most primitive chordate body plans. All of the data fully characterized may be viewed at the web site http://ghost.zool.kyoto-u.ac.jp.